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(54) RAKE RECEIVER, AND METHOD FOR ALLOCATING AND ADJUSTING FINGER 
PROCESSING ELEMENT IN RAKE RECEIVER 

{57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method for 

allocating and adjusting a finger processing element by which 
timing misalignment is reduced in a CDMA receiver and to 
provide the RAKE receiver. 

SOLUTION: A CDMA rake receiver 10 is provided with an 
antenna 12 which receives a spread spectrum RF signal that 
has a multi-pass component forming a multi-pass profile, a 
finger processing element 16 which is allocated to a specific 
propagation pass of the RF signal and also demodulates the 
propagation pass, a searcher unit 18 which acquires a series 
of measurement values from the multi-pass profile and has a 
prescribed timing resolution that separates adjacent 
measurement value from there, a finger allocation and control 
unit 20 which reads a series of measurement values, derives 
a timing offset having higher resolution than the prescribed 
timing resolution of the unit 18 and allocates the element 16 
to the bast candidate pass by using it and an integrating 
device 22 which integrates demodulated signals and 
produces an output signal. 
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(54) C^WO^S:] RAKESm«, MOTCRAKESm«tC:j3ftS:7H^>;Jff-®aS*C0ifI3TRWaifiE*a 



(57) imm 

(24) co4#^coej^>'N;^tcSJl^ T6tL. ;6>ofeJte/^;^^m 
>';<f"^S^*(l6) z^T- 
>:^-:j5Q,s^^(i6)^^^i^M/-^;^t^t«l ^'^x^y 
^ >is—m^ xR.xy^um=^=^ y v (20 h . musi^nf-it 
-^■^^■^ L r tB ;^ft ^fiSc f 6 i!^'^^ (22) t ^^i X. 

So 




/uf^y ^ :7 r -< /i^ ^ ff^ J*-f /w-^ / N ^ ft 

-§-^^^^-r^fe2:Scx-^^ h ^ Ate^iliS^ (RF) m 

Xjymo 

-yy^i. A^^laRFm-^coi^^tB^51tgRu^^i:3^/S5>^i^>:7^ 
KWt- ^ r ^6 5 :i ^ J: o r HutBR F ft ^ (7)HufB-7/^ 

C(Dfl^5S:^:#b. -^ecO^^ti, M (O) ^fj tSSS:(7)f^ 

tS^NXt-^-f-^atefit. M (-1) .R-O^M (1) ^fltjsS 
M (0) i^iPS-r^i'J^ffli: ur. 

A - B + C = MM) 
C = M(0) 

A + B + c = mw 

J: o x-^m ^^^BB^y-^ ^i^omxih 5 %%im. 3 50 



^1 1-261528 

2 

t = tM(-t) ' M{1)) /.(2*(M(-1) + M(1) -2*M(0))) 

hfi t/ f T'^)^) . i/f {tHtitsM:^t7)i5'>r 

mz. n^^-t yzf(D^mx^^m^m4 (^ia«(D :^ 

mo 

r y'fy--^M^n-t^^W.h\.X. fiutB 2 

mW^m^VX 1 / 1 6 > 1 / ^t(DWi(omMn\^^^n 

K E Sft<S iciiJtt 5 :7 ^ >^ ^-^t(iS^^i^ SI ^ x:fjmx 
-^;*53^^W-r^te«^x-<^ h^AMSI/^iSlc (RF) m 

^^'ryyt . 

y ^ >^^-^mmmmm'^mxh^^>^n'^\^. 



3 

-^yu^v'NXTT' u r f^^l^^^^^W^o:^'^ 
5J-^W-r^^ifc^-^i5^ aMUI^jS^ (RF) it-^tr 

mr ^ tt^clt^c <Dy 4 i^iS-^ m^mx-h 

mms:(Dm^tLx. mmm^(Dmm^<y^\^y^i^x. m 

X (cfiH9 ^ r ^ J: 9 ^ tL ^ :7 >r ;^ "fil ^ r ^ 

{m^^ 1 5 ] m^TlyT-±K^^^f\.f:iXt}m^X 



(3) ^mW- 11-261528 

4 

> Yy<y^y ^^i^^xy^/i'^^tLt:.m^'^^<Dm^uRi^ 
f^^j^^y /i^^-^^tzf^cD ^ Hf^tfiRFM-^<7)i|^f5^^V^;=^ 

mm^nj^^'T^m^y^yi'i^t^^ibi^i^i.. mmAti 

mm\x. mt^'R¥m^-<Dm^Rxj^m.^f^'7^^'^>-y'jv'r 
^m^^i 4t^teg(:c7:)R AKEsmis. 
>is-m'^xRximm=^=- y h\^x-Dxm^m^nfz.mm 

20 m^^^y h ^^{cm't^mikmi 6tctatt(DRAKE^ 

(tt^J^iIl 8 1 HfjfB:7^ >';^f-^Si|^t±, m^RXf 

[if>^tiii 9 1 mmy 4 >:^^—mm^t. mm^m. h 

lil^coS^^^Wt-'S^jjtili 8(;i|E«gCORAKE§:fs 

im^m 2 0] mmy^ >^-^m^m ^t. n-^- h y 
40 m^m. w\^Rxj^Mm<D'ti^yyi^m^tmm^tix\^^^ 

9(::fBit(7:>RAKES:ft^. 

[fi5S:3i2 ii mmy ^ >':^^—^mmmn. mmhy 

lEg^cDRAKESftlto 
(tt^Jl2 2 1 HiJiaf— ^i-— y hfi, HUtfiRF 

50 m%<nn^Rxjm.^j^':i^'k^m\^^ mu^-=}~^—=^^ 



(4) 



^ 1 1 



2 6 1 5 2 8 



t « (MM) -M(1))/(2* 

Iti5it3i2 6 1 mmy ^ :y M'-pmxRv^mm^^ y 

hit.. fl^iE^^^fiJcLA^OHiilB2^^^;0^e>Ofli]|E*£^^ 

fi^ttJl 2 3::: %^W.(ry RAKE S:{a^. 

^$tL^lf*3S2 3 t:i|a«t(0 R AKESiHilo 
[|f5feJl2 8 1 CDMAiHt>-;;^7^i^T?^ffl-r6RA 

or, 

^ /u^ / < ;^ :/ u :7 T /I- ^ Jf^ ^ -f- ^ ^»(7) y ^ :x ft 

K ^^M^JIJS^ (RF) ft 



4{CfSm^7:)R AKE^fmio 

[5i*Jl2 4] fj|a2t5^^*:ft. Y = A* t' +B*t 
+ CCO?f^^^WL. -^cof^.^ti. M (O) ^m%^ML^<D 
f^tt^^XlC^t-r^^l^ffix M (-1) >gLtj«M (1) ^ff 
tEM (0) tc^gEi- -Sl'j^tti: Ur, 

[1^3] 

A-B -I- C = M(-T) 
C ^ M(0) 

A + B + C = M(11 

10 tcJ:or^a$H^^?#v';^-rA<^«f-e^'5i**Jl2 3 
t-iaftO RAKE Sft^So 
[if3^t3l2 5] HUta2^SJc^t7)HUl2e— tt, 
m4] 

(M(-l) + M(1) -2* M{01)) 

RAKES{HS(-^3(t-5:7 ^ $afS^m(Dp^:^ 

RXI^m(ry ^y':^f^\z.'mW^^^^x\±^^ 2?^^^^S 
< :^7^^/:7^<h^Wi-5tS^il2 S{z.^Wl(D^^^. 

[000 1 ] 

DMA) R AKESfH^li'ljb^tj-^:^^ >;*r'— i^S^^ 
(finger processing elements) COWJ^ T t^BI"^*So 
[0 0 0 2 ] 

It?^^(7)ft|*fl tf^^fil^Tcg^^ (CDMA) \%W^y^ 

vy j>^WB\c-o\^^x(o^kmx^^ . ^my^'^i'^ 

A) t^*DV^r^^Loo^5o CDMAv/>^^Al?tl. 

40 mmmm-±±^—^^i^^x-:>xmm^^^^n^o cdm 

A^/;^^Atmi7)#x:K^v'^7^A (0ij;t(t')i^e^^»'l 

#5cl^j^&t>'^5>S<l#7c^gg) X^h. tiAD;^-<^ h/w 

ltSiSa[(spectral efficiency) (Oif^^. UTk^^^M 

-t^Xots:. ^<yy-( y<--i^'fi^^i^(vath diversity te 
chn ique ) ^ f^ o Xim^ 7 a. — v> >- COgj^ ^ ^M-T 6 fig 

[0 0 0 3 ] mm(Dm\r_^ mmm^t. mam^ipsendo- 

noi se :PN) ^^IJ t mi^th^ ^r^— ;t>^-r *^'J (u 

nique signature sequence) tCl J: o "C^Kl ^<>0-^iX-^tT/ 

50 tc:>pj-Lrf^tt?5tbfce>5rcolS$E<t^^#fifb-r^o 



PN^3?ijfj:^ ^m:t:7't^y h'^M^^mm.m=^^^mit-r 
Andrew J.Viterbi , TCDMA Principles of Sp 
read Spectrum Conniunxcation (l£Sfe>^-^^ h^AjMfs 
(DCDMAW.M) J , Addison-Wesley Publishing, 199 
5 MarvinK. Simon, Jim K. Onura, Robert A. Sch 
oltz, and Barry K. Levitt , Tspread Spectrum Cora 
munications Handbook (tfeM-^^^^ hy J^^i$^^> K 
y y^) J , McGraw-Hill,Inc. , l99Afj: ^m^thtc 

[0 0 0 4] m(D^^mmmnmin->:^'rJ>^x^iiCD 
mMi-^mmm^^ (rf) ii-^cD^NXij^v ^<-v-^^ 

(multipath)j t^^ttl^\/^< o^^<Dmitf<^:^< 

(Dmx^y)^y) ^ti^^m<D/u-'h^mLx\^^^o t(D 
ti. ii:M<D^ ^^^^'mmxs:mmi^^mm\^xh^<s 

KEj mnm^^mi-^o RAKE^ft^ti. ^ss^^ 

(Mx.tl0Svfg^J15£:line-of-sight delay ) <b itg? L 
r 1 ^Xl^^^^^^\^^'^/l^f'y<y^(D^tl^*th{CXoX 

K.\-£3-^e) OR AK E^^ (rake branch) ^-5 

r:7^'>';?f- (finger) J ^W^T^o ^ >iS—mk 



(5) #r?l^ I 1-261528 

8 

earcher)j ^WL. ^tD1^-^-\'-fi, ^mm<OWi^ 

x^thfr_-y^^^^^Y^^\\^m.^xmm-^t\^tLmmB^(n 
^mmx^mm{:L'mmv.x-^-=^-Y—K^ ox^ott^ 

>5o R AK E^m^<7)^^fi. --|^(CjEi^fSf:^C0CDM 
A^-r^^/l-^ UT^^T'^^o 0iJx.fl\ R. Price and 
P. E. Green, Jr , Comtminicat ion Technique for M 
ultipath Channel {-^ ^ :^^/\y(DM\B^ 

^f) J . 46 Proc. Inst. Rad Eng. 555-70 (Nferch 19 
58) G. Cooper and C. McGillem CO fModern Comma 
nication and Spread SpectiTJm (^{"t^O iSfs^tKfeS^ 
20 y.^^ Vy ^) \ ^ Chapter 12, McGrawr-Hil 1, NY. 198 
6 tLfdV^. 
[0006 ] 

«9^'C6tt^. y ^ i^i^'-nmx(o'7^mm\^^-^x. ^ 
mm^-ty :^:tf-!,z^\^^xmm^i<^^\:^r:im^m'& 
(PN) ^^^iJctcDrHitc, ^-Y ^>'^^:^r ^-r-:^^^ 

It (SNR) N^M^t^fc:7 U-i^:r.^- 

U— h (FrameError Rate:FER)tttg;55^^i--5o m± 

nm^htih-To ^mmit. ^<D^oti:'m^x=^y-^ 
m'^^^tzi^itc-m^mmx^ y^/i^—'y^^^^^K w 
^>'^^^:^ry^ ?i >^ hiiC^m-r^m^iit. cd 
MA^W}m:^mmi^x\^^^ y^^^y^t^mm^^-^^^x 

1 oyu—j^m(^m^'Mn^thXh^\^\ m^^y^^^ 

^ti&m^ yi^/i^—'yi±m^€^(OX. ^my -<:^ 
:^'-m'^X<D^^ ^ y.ry^ ?^i^ht>s,mm.\^^ 

[0 0 0 7 1 ^my ^i^iS-m^^x\cx.-:>xht'h^fL 

50 ^mh-t — :>(D^^:fjkt. f^-t^^/U'^«i^-r5fc*!)(^. 



9 

K«^?a:r|l^(^1S«l^^ii^J0^-fr-5r.^/^< . RAKE 
lO 0 O 8] 

^-^ ^^^^;<T^^ ;^ h^M^^^-tt/hCDMA 
RAKESft«t-4bnt5:7^ >;?f-Sij^XoW^::^?fe^ 

[00 0 91 :^^mm^L^.a^f:i. -^—"f-^-cD^T^mm 

^ >':^'-f*J^-C^Wi-^RAKE§:{Ha^^^-r^o ^ 

[0010] :$im^M<0^tim<Dm^^±. COMAilftv' 

i-?)RAKE§:{t^^u«:^jfe^jttt-r5r.^Tfo^o ^ 

^P^co loO^Sfe^^fi, C DMAJift>-:^T-i^-t^^ffiffl 
^ tL^ R A K E ^mmk^im-f 6 37 ^ ^/;^'-^5(i^^m<7)fl| 

(RF) «#^Siti-6^m^-7^ 
:y:7^i:, :7 r-Y/^^i'J^ UTiiJ^tttT^^^J^^tti- 
/C . ZllJ ^ ffi CO ^ ^IJ O <Jf (7) pj ^ M 7) S S ,g CO if ^ S ^ ^ 



(6) ^mW- 11-261528 

10 

-^COSfttO^M/-^^ (candidate path) ^ life B'J-TSIifeSiJX 

m-t^m'^m(om^t\^x^ ^^cof^M/<x(c^i-6^ 

[0 0 1 1 1 ;^^p.^cosfj(0^:^^^tfi. c DMAilffi/ 

10 ;^y^A-Ci^t5ix5RAKE§:ft^(C4otj-^ :7 ^ >';;^;— 

-r^fe£«fe;=^-<^ (RF) m^^mt-t 

T5st^^^^5c ^i.xm\^^^t:i^^ ^>^^y-^yv 
m^^^x^otz.mc^t>^^. m-^^Mc^ 4 ^i^^':^y 

[0 0 1 2 1 =*=^0>giO*fciSiJ<O^j[fefl|ilti. CDMAil 

30 iti/^-7^^t-*5^/^Tftt5n^R AKESfttSt-M-r-So 

rtORAK ESft^ti, ^/uf^^^;<yu :7 r-i'/i-^ffM 
» (RF) {t^^§m-t-^fci6cor>'^-:h<^. 

k\.fz.^<y^^m.m-r^z,ti)^x^^. r^/x-^t::^^^^ 

fcif— ^-Y— hfi. RFiB^-<D-^^^^^'^y^y^y 

r-c^^^m'^Lxm^m(Dmm^mm'r^o ^-y- 

mmtk^f^'^^h.tcy^:y^—p\mxRxfmm^^^y ^ 
mi^'f-^/ciie)(ORFft-^(ose:</)f^M^^:^^iS53ijL, '> 



11 

[0 0 13] *^^(DB^J(?)|lfife^^t^^. CDMAiifav- 
>^ 7" A -Cfeffl -r -5 R A K E ^ fmc;> :7 ^ - ^S^^ 

h^Atell/lfeifc (Rp) ii^^^ftr^^it^ 

/i-'^ix. ^-Y ^ >^^';e~:7ir :y hti, i^>'>^/^ ^tb/^l^/^ 
^^•«;^1t-^^£^>(7>/>?:c < ^ [^fl#*5ia«^^<oif 

I^Bff-^://^^^?^^ ^^^^ h^';/^>'^^-r5<J:5PS 
[0 0 14] 

(CDMA) iSft^>:^X AT-f^ffli-^CDMARA 

A K E ^fitc ^ Ur i>ilffl L T J; V ^ i: t:: -r-^^ 

[0 0 15] r >-T-^^*12(i. ioXfi^ixJ:«9^v^ 
CDMA»J&^ (!l]:T^-tir'f') t::i:o-Cil^it^H^tetSc;^ 
h^AM^ilft^ (RF) iI-^24^g:{t-r6o A;^ 

30, Rrjm^y ^ ju^'^z^^^x^ri^^m-r^o 
#g26fi. R F ft ^24 1:: ^ ^ i; r;^^#:ft -^34 

Hv^x:7^ /U'^28ti, ii^coCDMAiifl v';^7"Ato 
^J*tir*^^:7^/U>5^LT4^fBlj^KI^ (IF) «^36^ 

^ >^ (branch) ^ y T ^^{1-^34(75 P tS^ tKil:^ 
^5><^-^n-e^tt^»ft^r ^ t::J:oT. ^i|lcl>ST:M Fjl 
iSIS36^^'^>'^^(downconvert) ^-5. 
32(1. ISm^ i:/-c[Wl^:5^0tiE^CDfH^^. CDMAiim 
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[00 16 1 ^y ^ >:^-i6{t^^-^*ti. m^j^xfmi^ 
-^/u^y<^itzmmi-^x^mK)mxhri^:. eii iritis 

o<7:>>'^ ;55^^tL-CV^6;0^ RAKE^ft^lOfi 

xh^<. tfh\±y{^<Di^my<y^\^'m^'^xhrim.m^ 

ofcra-^.T'^^^xr^D^Q. Ml (7^:7^ >';^- (-r/j:*:»^b 

>';jcf— 1 li-ni^xmrn^i^^^^ J: -5 j^^^iig^w-r 

[0 0 1 7 ] #:7^>':^^— 16fl. |BItg>SLO^ii:^j5}c5>^^ 

^-^IHISS (sampler) 42 . 44. 46%: TH^IC 

(Mx.(±*42i , 44i . 46. ) :}oXV^Q {m:tit4 

2<j . 44o , 46> ) Ji, ^i^-y^ji^vm^ib^^H^thn 

^i^>':7^/U'48. , 4a coi^^-Y d^-(^i^if/m 
20 ift^zn.;/ h 52fcj:or^)5jc^n^i^v://b^-r ^ -^vm 
•^5o^c^fe#-r6o ■?•^1^>':/y >^^54. . bA.^mc^ 
m-^^^yv ly^^i , 56 , o^-r ^ v^ti^^x-e^tt. Ji 
mmmss, eommcf^m-r^mmmmit^^-DX. m^-^ 

[0 0 1 8 1 #:7^ >':^— I6fi, ^ t — u:/ h/^^jt^ 

•r^/l^( reference pilot channel) ^{56 9 o -^tl^X.^ 
|^^f-^/:7'/U48i , 4a fl, t :yi7f^-^^./UR0^/< 

tL^o PNr ^a«PN» A;^{H^^ LT-!^>"7^/^t5?^ ^ 

> ^{5^0 r p N ^ j5jc^63 (3: J: o r ^/SJc ^ 5<, 

Kicteifctl , rWobile Station-Base Station 

Compatibility Standard for Dual-Mode Wideband Spre 
40 ad Spectrum Cellular System (r^^T/I^^-^ K/^S^ 

xi7)^5:tfei;cM-r^s^) J tm^^tii s-95^^ 

(^^i«!!lbr t>J:V\ iSfe»<t^rift -^^31^^64 , 66, 

68. Tot^j: oTi!}{^L. ^^\±m^^t^7z^m.'7^m^M 

n-r^o ^^64 , 66, 68, Wt^^ 
72. 74, 76, 78t:i^oT^«$nT. S«^H/cm^8 
0, 82 , 84 . 86^^tt^*tL?FMi-6o #:7^^;^f-16 
fi. ^^-^h ^:y=^>'^Vi---:7'88^WL. h^t 
iJ^^^^wU-X^i^^-r n :y hf^-r^-/^82, 84, 86(7:), 
50 ffi^t/^S^i^>^^/u^^ft A-o-f^Wi^^://^,^^!^.^ 



(8) 



^1 1-261528 
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h^-^^-/H^0#i^>^:7'/I-'82^{5&oT h7 t y iJ'^^^/U 
'>>'7j</U94Ji. Bfifi^lJ^tL( time-aligned), 'g^^^22T* 

£K(nn{k)a'Jk)cy(t-kTc»cos(2nj^ + <^r) + 



14 



^^^^'^-t^fz.i^iz^ y h20i,-^'z>X miotic, ^ 



10 



20 



[00191 FV^^:7 ^/^^28^t/S'g^:7^'/U'i$?32 

/-rx^i^^b. -^tz.m^y ^/^i^32i±. mm^^^^ 

^#ti^{g:T^-fr6 r cl::T^*>6. '^ijx.fi'R. Dixon, TSpre 
ad Spectrum Systemswith Commercial Applications 

i^) J II 3 IS. Wiley Interscience. p, 264(1994) 

wtT^iSTtix A, Viterbi . TCDMA Principle 
s of Spread Spectrum Communication (fe^^^^^ h "7 
Aili5(7)C DMAl^S) J . Addi son-Wesley, Chapter 

3 (1995) (Cfc^^M^ (derivations) ^f^oTtf^-T^ 

[0 0 20] 

[ifcsl 



m(k)a°„(k)5in(277ft-h<^r» * h(^kTc) (D 



[0 0 2 11 --T. m (k) tik#ai?5>^>^4</U'-C^ 
^T^fc«9. <f» fi^^(Otir-^ ^ . h (t) Hi^{t^C0/< 



— ^-o, ht8(^, Plt@f->"7"/l-lH]j^l02 t ii: 

5^i^>':/7HeISgl02 0 JS5fetfct^^^l04 r=¥^ 

30 A L/— ^106 I , 106 <^ <h . »i2^-=L^ :y M08 

[0 0 2 3 ] 

me] 



2:«{a'^(k)cos^ -H a*\,{k)sin0}h(t-kTc>*h'(t) 



(2) 



[0 0 2 4] mii:m^mmio4: 



★ [0025] 
[^7] 



ZK{a°n(klcos0 - a*„{k)sin0)h(t-kTc) * h'(t) (3) 



[0 0 2 61 :^:iT% h' (t) HS^:7^7Wt$^32cD-r 

:yy</u:p^jt.^xh^o m^1ikmo4 (i^^iSt£«fcS(cora 

pi ex de-spreader) Xh^ . yf^l^-f MZ. d.' n 

(k) -j a'' n (k) ^»tt^. H (t-kXc ) = 
H (t-kTc ) *h' (t) h-r^h, T^zi.d>.\^— 

[0 0 2 7] 
[»8] 



[0028]-efe»9. rciT'delay \t^m.mmM 
104 -tr^^^ixfcPN^^ 5: >^^(7^'>a(7)il5i-C^'5o 
2 ^ :y h 1 O 8 iy^fii98H (delay)' 
t^ttF'Ji-^ J: ^4CfemOi93^tS^^<9l^< . IS- 9 5 

3 /4^^y:/il5^(^MLT{ll 
IdB, 1 /2^:y7'aij£(C^LTfi4 d B. 3 / 8 

^>7?'ii3^(c^LTfi2 d B . \ / A^y-fmrn^nx^x 

(lldB. 1/8^'y >^ilji£l::^LT(t 0 . 2dBC07[- 
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[0 0 2 9] wx^m i^mm i.cmm-r^t. -7^1^^- 

^"C&^o ^J;tLj±\ R.Dixon , fSpread Spectrum Syst 
eras with Commercial Applications (^I^T U 

3 >'T*<7)te^^-<^ h^Av-^^y^A) J M3)S. Wiley 
Interscienc6,p.254-26l(l994)^#Ha$tLfc:l/V i?^^ h 

xvimy >{>i:f—%mx\t^-io{) ^^^-t^t^K ^-r^ 
> ^/mm^ :=^yv mz.m\i ^rht^t^. r (om^-\^ ^ 

[0 0 3 0] [EI3t7>:7n— b^#eB-f-^^^ |;]^ 

V<nmWt\^X^t>-to T.'r y^2^2 ^ y -f2Qi 

4 rfi, :^=^yV2^\±^—^mWLkz.n\^X-7fV^/^:^^ 
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>';«f— 16(^— -t^— ^-^"J^-;^,;/ hi7)^-r 

^^^'^^j^^^Hg (Fyx.fi' 1X8) ^^-r^\^hfi^f}^ioh-r. 
^my >(>':^—m'^xkc^\^^x±T/2 {mk.vt±\/ 
4^yzf) tm^mnx^^o uT^i:^io^:7 

^=^y hi8i,:i^<^xnhri^m'^m.(o^¥\\<Dmwi:t lt 
\^^^mmKn\^xh^^x^^. 

20 [0 0 3 1 1 7.^^y^2(^ X{^^ ^^^y h 20ti. ^ft« 

iO(D-7 ^ is-\Gf}^^^^(D t:^^mm-^mx^^t>h:o 
^y-^y V^\^->xm^<7:>{^^y<y^kcm^mx^. hi. 

y >is—iQtm^'^mxfj^\i^t^h\'t. h20f±x 

1 o J: o xm&mm ^ t^ r v ^ ^ -v-yu^/^? ^ i: "9 
L/c^-Y ^ :/^':^:7-tr5/ h ^i^-oXm^(Dmm^<7{^y 

[0 03 2 ] >^7=-5/:;^208 -Cfi, ^^5/h20(±, 

^^^^ ^ l^i:f:ty'^y h^mii^^^tcif>{ZL^ l^^-f-^ 

M (-1) . M (0) , M (I) ^^-^--^^--jzu-^yl. 

isicx^^xnhrihm'^mxh^t^^o o^«9. M 
(0) nm§i(Dmm^<7.{cMj:i:^-r^m'^i^xh^ . m 

(-1) SO^M (1) fi. M (O) (CP^ bT#<btt-5 
mmiM. ('r^J:t>ibM C-D *5J:t>*m (1) Ji-^tL^' 
tL. 1/2 f^:y:/5^j^figif-^-^-tc:^Lr. M (0) 
50 <D. 1/2 ^-/■T'fj^Ttti l/25^:y:/^-5-C^6) 3 
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[0 0 3 31 
1^9] 

Y = A*e-hB*t+C (4) 

[0 0 3 4] -ei£<!^-C^6o ^^(D^WA. B^XXJ^C 

[0 0 3 5] 

[i^io] 10 

A - B + C - M<-lj (5) 
[0 0 3 61 

[^11] * 
C « MiO} (6) 

t = {M{-1) - M(1)) / (2 *(M{-n 

[0 0 4 21 \::-~^ (D^-( ^ >i^^:ty±^y V t/f 

[0 0 4 3] ^<f)Mcm^7S:m^fJtt>'h2llk^&Litt. »»].^. 

T"b@^^x*'b. T^'^i^^^/Kt^^a (Ds p) mmj^ 

nx^^-^^ ^^^>h^ — y (MCU) *)5V^f±ftilcO 
y-—h^^:rLr^^Xmm^M%^o 

i^— ^•r--^-^' M8tcJ:^M (-1) . M 

(0) :loJ;t/M (1) (DM'^Ut^nn^^^y h20J^j:o 

oT. i£i^^X^;5 9 7^--^teig<7)4^S/Ht L, DSP 40 
[0 0 4 4] Il|4^#Mi-^^. >^v=^?^>^208 T'Oy'^ 

»i7&u<^m^'^^^i-ix\^^^^ xmit i^^yyx) 
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[0 0 3 7 1 

mi 2] 

A + B + C = M(1) (7) 

[0 03 8 ] 2 2fc^co t:°— i^^—^m^'^i^m^^'t 

[0 03 9 ] 

mis] 

dY/dt = 2*A*t 8=0 (8) 
[0040] ^ (5) ~ (8) ^-^t^-ttT t ^co^/^rS? 

[0 0 4 1 1 
[mi4] 

+ M(1) - 2*M(0)}) (9) 

i8;i^ 1/2 "f-y^^^ ^ :y ^^^T^mm^m^ xnmm^n 

ii^iOX^^ ^ tSf^iJJ^MM (o) fio. 

9 3 4 5X^^0 l^^-r^itefttfitSxt^ ^ 

ix. ^mm'mmM {- 1) no. s^esx^^.^m 

m^mM ( 1) tiO. 8 5 4 0-efe'5o ^ (9) ^iiffl 
LT. t/2 = 0. 1 9 5^-;/yc?)2^^;6><b4t:^^-r ^ 

'yh20JiO. 19^:yy'\ 6 V ^fl-^CO^fffi/^S^fbfg 
19^^:7 h 52^1^0 ^/^:7.i' ^-:^^—16T'fl. 0. 19 

ixs^^y:/^mmx\ 1 xs^y^mmno. 19^ 

[0 04 5] LjO^L. ^I^td, ■^ — ^^ — ^^yhiSiiC 

X-Dxm'^^tit^-^yi'f'^<^y'^'yr^/^coM''i)ti!t. 2 

r:k^xi±iEmi^nm^ti:\^\ m^fi-f. ^2iskmmnm 

:7t-</M1, [l5tc:^^n.^#2i?^:(7)Jf^t^t^WbTt) J: 
v\ ■T'n r'<^^;^^^coi; 9>'ce*2^<7:)?F^^^^*-r6^ 

i-^mn^^^^^tmm^^x^xmj^x^^tw^i-^t. # 

t./cb^nS«l^fii^^— y^^-f i^-i'Ka prior 
i predict) -r^ ;6sx^ m^<D'ytiyr^MmWi 
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[0 0 4 6] [Me ^#B8-r5 <^:. ±a5<7>2^i£fK(^io 

^±f^2 7k^(D^mm^(D'i^W:. me<D^mn. 2 
-^{^wtf^^. mB<D^mmmt.. mei^c^^^x^h 

n^^o2}fk^t:7^' :y h1j\^^m-:>XM\^^h.^m'^^ 

^fsr*^ - ^/ h 20 {ciait ^ n -5 K jEt^ " y /u * fc t^/i- 

[0 0 4 7] m^'SLXj^k^^^M^m^^ini^x. n^s-t 
mm-r^fcisbcD (mmcDxm^Mir^) mmtx^x. ^ 

jb^:foJ:^-0. 1 0<^iE'*;i>tt^e— ^ 

:y htis m0i(Dmm^<:^ii:in{.xy^>:^-mmx^^ 
mit^^(D[-m.t^ti^o i\t^^(DmtLxit. niTiCTj^ 

[0 0 4 8] JtM(7)J;5t-> RAKESfiaiOtl. ftfi: 

T% :7^>':^'— ;^iX4^ycitil/8^'y>^C05>/i^fg^ 

rjmi^xpw mx^:it^'^x^ i/4^/cfii/8 

0. 0 6 dBOSr;^SNRS5fe^^C§-C*)'59o -hizE 
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(ox^i^cy<^&:m^m'^ir^-tiic^^x. x^mmx 

[0 04 9 ] 

^/ci^icc uMK^A¥iK^mm.x^my ■< lyis—m"^ 

X^-r^<o\z.m.b:L}it^X^^. ^e>(^, m^'^yi^f^ 

^ hy y^^Vy'^ yi:^f^X^y^>^:tf--l61cCX.-:>X^ 
■¥-^^t>^^^co-t^>-yy^^2^^^c:^:)T^±^6 6r.^ 

ttS^ttfc^-f ^ :^i^:^y± y h^y^l^i^m^^m^ 
20 90^y 4 :^^-r^mmm^' ^ h'yy^^'^'-r^^o^^m 
g-r^odi^^o #2?>:(7)^;(iS^'b^^e>'t-vti6(c:. J^IE 

i^x 2 7X^^^hmm^rbr' ^ ^ 'y^^:^y^y htciiSffl 
#Oi^!:.^?i^/^< ±lsor/i>'^ y XA 9 R AK 

[0 0 5 0 ] l*a?'^I^^.^-er^;^$i^T/^^.^;6S3^M0^cote 

ti.x\^^^(Dxit.^j:< . :^^mcommnmH^iircm^ 

[IE]®C7^^*/^I5£P.^] 

[ml -^—^-Y—^^y ht. y 4 :^:f^—pmxBLXf 

mmt. mi3^'^'^tcm^^x^^K^m^<oy -i ly:^—^^ 
m^mt^mi-hn^'T^wi^Ttmm (cdma) rak 

[m2] m l\^^^tl^-^ — ^^—^^y h(Dy'o y^ 

mx:h^o 

m3] mWc^^K^. -^-'^^r—^^yh^m^. 

y ^ >-:tf-^mmmf,^x-:>xmm^H^mB:(Di^m^<y^ 
50 ^^sijL. wc§i(Dmm^<^\^M\^xMmmm(D^^ 



(12) 



21 

[1161 2^xi&m^^^m-^^M:im'^^^ ^i^^^^ty 

[1^17] -^^(0^ ^ ^^^^^^y^vV^^^^^t^^ 

2t^mmz,^-:>xn'^-^f\^tzM'^^'< ^i^'^'^y-^ 

1 0- -RAKE§fH« 

1 2"'Tiy^-r 

2 2'-a^js^ 

2 4 •-fei^^-^^ h^AM^JM^^ (RF) fl^ 
2 6. 3 0---miil§ 

2 8---^<>' Y ^<':^y ^ 

3 2-*'S-&:7 ^/U^ ^ 
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20 



30 



3 4- 
3 6- 

3 8 ■■ 

4 0- 
4 2-- 
4 4- 
4 6- 

4 8- 

5 0- 
5 2- 
5 4- 
5 6 • 

5 8, 

6 2- 

6 4, 

7 2, 

8 0- 
8 2- 
8 4- 
8 6- 

8 8- 

9 0- 
9 2- 
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• I F 



6 0 '-mm^m 

6 6,6 8, 7 0- 

7 4, 7 6, 7 8- 
fc: 

Vyy^:y^f\^—'f 

9 4 --^^|iai;^v'>-/K/U 
9 6-"S5Se/±5;^fa-^ 

9 8- -ii]^tt 

1 0 o^-m^y 

1 0 2 - --9->-:/vHeISS 

1 0 A-^^mcxm 

1 0 6---T^zxjUU— :^ 
1 0 8--Mitii2^^:::^:y h 
1 1 0--'\t^Kti 
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106 



(13) 



Hl^m^l 1 - 2 6 1 5 2 8 
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ims] 



[m4] 



mi 



I 




S5 

































s 






t 




























JC.. 






i 




i 






e 
































■210 



(14) 



i^m^ 11-261528 



[135] me] 

S 5 ^ ^ 




